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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-7, 12-22, 27-35, 38-46, 50, 51 are rejected under 35 U.S.C. 102(B) as 
being anticipated by Sakata(U.S. Pat. 4,729,640). 

Regarding claim 1 , Sakata discloses a substrate(fig 9, 3); a transparent plate 
spaced from the substraterfig 9, 3), the transparent plate and the substrate defining a 
cavity there between(fig 9, 2); at least one electrode formed on the substrate adjacent 
the cavity(fig 9, 4); and a liquid having an index of refraction greater than one disposed 
within the cavity(fig 15), wherein an interface of the liquid is oriented at an angle to a 
surface of the at least one electrode and oriented at an angle to a surface of the 
transparent plate(fig 9, col 4, lines 32-68), wherein light is adapted to pass through and 
refract at the interface of the liquid(the light will inherently refract at the interface of the 
substrate and the liquid since as shown by fig 15, the liquid and the substrate have 
different index of refraction). 
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Regarding claim 2, Sakata discloses the surface of the at least one electrode is 
substantially planar over an entirety thereof(fig 9, 4). 

Regarding claim 3, Sakata discloses the surface of the at least one 
electrode is oriented substantially parallel with the surface of the transparent 
plate(fig 9, 4). 

Regarding claim 4, Sakata discloses the index of refraction of the liquid 
is adapted to change when an electrical signal is applied to the at least one 
electrode(col 16, lines 29-40). 

Regarding claim 5, Sakata discloses the transparent plate has an 
uneven surface including a plurality of recessed areas, wherein the interface of 
the liquid is provided along the uneven surface within the recessed areas(fig 9, 2, 3). 

Regarding claim 6, Sakata discloses the at least one electrode is 
associated with-one-of-the recessed areas of the uneven surface(fig 9, 2, 3). 

Regarding claim 7, Sakata discloses a transparent electrode formed within the 
transparent plate(fig 9, 4). 

Regarding claim 12, Sakata discloses the surface of the at least ohe 
electrode is a reflective surface, wherein the reflective surface is adapted to 
reflect the light through the liquid, through the interface of the liquid, and through 
the surface of the transparent plate(col 12, lines 25-40). 

• Regarding claim 1 3, Sakata discloses the substrate is a transparent 
substrate and the at least one electrode is a transparent electrode, wherein the 
light is adapted to pass through the transparent electrode and the transparent 
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substrate(fig 9). 

Regarding claim 14, Sakata discloses an display device including the light 
modulator( col 1, lines 6-13). 

Regarding claim 15, Sakata discloses an optical switch including the light 
modulator(col 1, lines 35-37). 

Regarding claim 16, Sakata discloses spacing a transparent plate from a 
substrate(fig 1B), including defining a cavity between the transparent plate and the 
substrate(fig 9, 2), forming at least one electrode on the substrate adjacent the cavity(fig 
9, 4); and disposing a liquid having ah index of refraction greater than one within 
the cavity(fig 15), including orienting an interface of the liquid at an angle to a surface 

■ t. 4 

of the at least one electrode and at an angle to a surface of the transparent 
. plate(fig 9 and col 4, lines 32-68), wherein light is adapted to pass through and refract at 
the interface of the liquid(the light will inherently refract at the interface of the substrate 
and the liquid since as shown by fig 15, the liquid and the substrate have different index 
of refraction). 

Regarding claim 1 7, Sakata discloses the surface of the at least one electrode 
is substantially planar over an entirety thereof(fig 9, 4). 

Regarding claim 1 8, Sakata discloses forming the at least one electrode 
includes orienting the surface of the at least one electrode substantially parallel 
with the surface of the transparent plate(fig 9, 4). 

Regarding claim 19, Sakata discloses the index of refraction of the liquid is 
adapted to change when an electrical signal is applied to the at least one 



Application/Control Number: 10/731,070 p age 
Art Unit: 2873 

electrode(col 16, lines 29-40). 

Regarding claim 20, Sakata discloses forming the transparent plate with an 
uneven surface including a plurality of recessed areas, wherein the interface of the 
liquid is provided along the uneven surface within the recessed areas(fig 9, 2, 3). ' 

Regarding claim 21 , Sakata discloses forming the at least one electrode 
includes associating the at least one electrode with one of the recessed areas of 
the uneven surface(fig 9, 2, 3). 

Regarding claim 22, Sakata discloses forming a transparent electrode within the 
transparent plate(fig 9, 4). 

, Regarding claim 27, Sakata discloses forming the at least one electrode 
includes forming the surface of the at least one electrode as a reflective surface, 
wherein the reflective surface is adapted to reflect the light through the liquid, 
through-the interface of the-liquid, and through the surface of the- transparent 
plate(col 12, lines 25-40). 

. Regarding claim 28, Sakata discloses the substrate is a transparent substrate, 
and wherein forming the at least one electrode includes forming the at least one 
electrode as a transparent electrode, wherein the light is adapted to pass 
through the transparent electrode and the transparent substrate(fig 9). 

Regarding claim 29, Sakata discloses a substrate(fig 9, 3); a transparent plate 
spaced from the substrate(fig 9, 3), the transparent plate and the substrate defining a 
cavity there between(fig 9, 2); at least one electrode formed on the substrate adjacent 
the cavity(fig 9, 4); and a liquid having an index of refraction greater than one disposed 
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within the cavjty(fig 1 5), and means for orienting an interface of the liquid at ah angle to 
a surface of the at least one electrode and at an angle to a surface of the transparent 
plate, wherein light is adapted to pass through and refract at the interface of the 
liquid(fig 9, col 4, lines 32-68), wherein light is adapted to pass through and refract at 
the interface of the liquid(the light will inherently refract at the interface of the substrate 
and the liquid since as shown by fig 15, the liquid and the substrate have different index 
of refraction). 

Regarding claim 30, Sakata discloses the surface of the at least one electrode is 
substantially planar over an entirety thereof(fig 9, 4). 

Regarding claim 31 , Sakata discloses the surface of the at least one 
electrode is oriented substantially parallel with the surface of the transparent 
plate(fig 9, 4). 

.Regarding claim 32-, Sakata discloses the index of refraction of theliquid 
is adapted to change when an electrical signal is applied to the at least one 
electrode(col 16, lines 29-40). 

Regarding claim 33, Sakata discloses the transparent plate has an uneven 
surface including a plurality of recessed areas, wherein the interface of the liquid is 
provided along the uneven surface within the recessed areas(fig 9, 2, 3). 
wherein the at least one electrode is 

Regarding claim 34, Sakata discloses associated with one of the recessed areas 
of the uneven surface(fig 9, 2, 4). 
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Regarding claim 35, Sakata discloses a transparent electrode formed within the 
transparent plate(fig 9, 4). 

Regarding claim 38, Sakata discloses forming the at least one electrode 
includes forming the surface of the at least one electrode as a reflective surface, 
wherein the reflective surface is adapted to reflect the light through the liquid, 
through the interface of the liquid, and through the surface of the transparent 
plate(col 12, lines 25-40). 

Regarding claim 39, Sakata discloses the substrate is a transparent substrate, 
and wherein forming the at least one electrode includes forming the at least one 
electrode as a transparent electrode, wherein the light is adapted to pass 
through the transparent electrode and the transparent substrate(fig 9). 

Regarding claim 40, Sakata discloses method of controlling light with a light 
modulator including-at least one electrode(fig 9, 4) formed on a substrate(fig 9, 3), the 
method being: directing light through a transparent plate spaced from the substrate and 
through a cavjty(fig 9, 2) defined, between the.transparent plate and the substrate', and 
directing the light through a liquid having an index of refraction greater than one 
disposed within the cavity(fig 15), including passing the light through and 
refracting the light at an interface of the liquid(the light will inherently refract at the 
interface of the substrate and the liquid since as shown by fig 15, the liquid and the 
substrate have different index of refraction), wherein the interface of the liquid is 
oriented at an angle to a surface of the at least one electrode and oriented at an angle 
to a surface of the transparent plate(fig 9, col 4, lines 32-68). 
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Regarding claim 41, Sakata discloses the surface of the at least one electrode is 
substantially planar over an entirety thereof(fig 9, 4) 

Regarding claim 42, Sakata discloses the surface of the at least one 
electrode is oriented substantially parallel with the surface of the transparent 
plate(fig 9, 4). . - 

Regarding claim 43, Sakata discloses the index of refraction of the liquid 
is adapted to change when an electrical signal is applied to the at least one 
electrode(col 16, lines 29-40). 

Regarding claim 44, Sakata discloses wherein directing the light through the 
transparent plate includes directing the light toward an uneven surface of the 
transparent plate including a plurality of recessed areas, wherein the interface of 
the liquid is provided along the uneven surface within the recessed areas (fig 9, 2, 3). 

- Regarding-claim 45, Sakata-discloses the at least one electrode is 
associated with one of the recessed areas of the uneven surface(fig 9, 2, 3). 

Regarding.claim 46, Sakata discloses wherein directing the light through the 
transparent plate includes directing the light through a transparent electrode 
formed within the transparent plate(fig 9, 3, 4). 

Regarding claim 50, Sakata discloses forming the at least one electrode 
includes forming the surface of the at least one electrode as a reflective surface, 
wherein the reflective surface is adapted to reflect the light through the liquid, 
through the interface of the liquid, and through the surface of the transparent 
plate(col 12, lines 25-40). 
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Regarding claim 51, Sakata discloses the substrate is a transparent substrate, 
and wherein forming the at least one electrode includes forming the at least one 
electrode as a transparent electrode, wherein the light is adapted to pass 
through the transparent electrode and the transparent substrate(fig 9). 

Allowable Subject Matter 

Claims 8-1 1 , 23-26, 36, 37, 47-49 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. With the allowable 
features being; a sidewall extended between the substrate and the transparent plate, 
and an additional electrode formed on the sidewall adjacent the cavity(claim 8, 36); 
applying an electrical signal to an additional electrode of the light modulator, including 
moving the liquid toward the additional electrode(claim 47). 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Drzaic et al.(U.S. Patent No. 5,156,452), Fergason et al.(U.S. 
Patent Pub. No. 5,486,940) and Kondoh et al.(U.S. Patent No. 2003/0016905) are 
pertinent to light modulators with uneven surfaces having the interface of the liquid at an 
angle to the surface of at least one electrode. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Timothy J. Thompson whose telephone number is (703) 
305-0881 . If the examiner can not be reached his supervisor, Georgia Epps, can be 
reached on (703) 308-4883. 
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